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DETAILED ACTION 



1. 



This Office Action is in response to the Amendment/Remarks submitted 02 February 2007. 



2. 



Claims 1-20 are pending. 



Response to Arguments 



3. 



The 35 U.S.C. 1 12 rejection is withdrawn in view of Applicants' amendment. 



4. 



Applicant's arguments filed 02 February 2007 have been fully considered but they are not 



persuasive. 

Regarding the 35 U.S.C. 102 rejection: 

i. Applicant submits: 

In particular, according to Otter , the codes shown on page 152 arc* "an overall 



model" having a "continuous plant" and a "digital controller." In other words. Otter simply 
shows a correspondence between the "equation description' 4 and "hybrid model description*' 
and not a relationship between the "hybrid model description" and "l w - 3 rd programs." 1 In 

The equations in the created l st -3 rd programs (page 152) are based on the equations given 

on page 151. The equations on page 151 are a part of the hybrid model description: 

A hybrid Modelica model basically consists of differential, 
algebraic and discrete equations, A typical example is given 
in figure 1 where a continuous plant 



Thus, the Examiner maintains that a relationship exists between the "hybrid model 
description" and "l st -3 rd programs". 




t p = f(«,,u) (2.1a) 
y = g(*„) (2.1b) 



is controlled by a digital linear controller 



x c (u) = Ax c {/ l -.r J )4-B(r(/ / )-y(/f)) (2.2a) 
u(f f ) = Ci,(fc-7i) + D(r(i,J-y(ft)) (2.2b) 



Regarding the 35 U.S.C. 101 rejection: 
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ii. Applicant submits: 

In response to the rejection under 35 U.S.C. § 101, Applicants refer to the first 
paragraph of the BRIEF SUMMARY OF THE INVENTION which slates "the present 
invention is directed to a simulation method in a program product in which a mechanism 
system can easily and accurately be modeled using a hybrid model." Thus, it is respectfully 
submitted thai the claims are directed to subject matter by which a hybrid model can easily 
and accurately be modeled, the modeled hybrid model clearly being a "useful, concrete and 
tangible result" Accordingly, it is respectfully submitted that the outstanding rejection under 
35 U.S.C. § 101 is traversed. Reconsideration and withdrawal of this ground for rejection is 
respectfully requested. 

The Examiner maintains that "a simulation method in a program product in which a 
mechanism can easily and accurately be modeled using a hybrid model" does not meet 
the 35 U.S.C. 101 requirements (i.e. a useful, concrete, and tangible result is not 
produced). 

iii. Claims 1, 5, 9 and 12 are directed to generating programs, and claims 1 and 5 are further 
directed to executing these programs. However, if given its broadest, reasonable 
interpretation, merely generating and executing a program does not necessarily produce a 
useful, concrete, and tangible result. 

iv. Claims 15 and 18 are directed to executing a continuous simulation. However, if given 
its broadest, reasonable interpretation, merely executing a continuous simulation does not 
necessarily produce a useful, concrete, and tangible result. 

Claim Rejections ■ 35 USC S 101 
35 U.S.C. I0l reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions 
and requirements of this title. 
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5. Claims 1-20 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. The Examiner asserts that the current state of the claim language is such that a 
reasonable interpretation of the claims would not produce a useful, concrete or tangible result. 

Regarding claims 1 and 5, executing a program to execute an additional process does not 
produce a tangible result. Regarding claims 9 and 12, generating a first, second, and third program does 
not produce a tangible result. Regarding claims 15 and 18, executing a continuous simulation does not 
produce a tangible result. All other claims are rejected by virtue of their dependency. 

Claim Rejec tions - 35 USC S 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by Otter 
('Hybrid Modeling in Modelica based on the Synchronous Data Flow Principle', 1999). 

Regarding claims 1 and 5: 

Otter discloses a simulation method of simulating a behavior of a mechanism to be simulated 
along a time axis on the basis of description data using a hybrid model, comprising: 

a. parsing the description data to extract a description of continuous system equations (page 
151: equations 2.1a-2.1b), a description of switching of the continuous system equations 
upon state transition (page 152: code in left hand column — 'when' clause), and a 
description of an additional process other than any process relating to the continuous 
system equations (page 151: equations 2.2a). The sampled data system includes a plant 
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(modeled using continuous system equations) and a controller (additional process). When 
the condition of the 'when' clause on page 152 becomes true (switching activity) an event 
is triggered, the integration is halted, and the equations within the when the when clause 
are active at this event instant. 

b. generating a first program on the basis of the extracted description of the continuous 
system equations (page 152: code in left hand column — line 12) 

c. generating a second program on the basis of the extracted description of the switching 
(page 152: code in left hand column — lines 16-19) 

d. generating a third program on the basis of the extracted description of the additional 
process (page 152: code in left hand column — line 10) 

e. converting, by executing the first program, data structures of the continuous system 
equations into other data structures that allow execution of a simulation (page 152: code 

. in left hand column). The equations shown on page 1 5 1 of the prior art are converted to 
the data structures that allow execution of a simulation with the code shown on page 1 52. 

f switching, by executing the second program, the converted continuous system equations 
to activate appropriate one of the converted continuous system equations and deactivate 
another instead, in response to occurrence of a first event (page 152: last block of code 
in right hand column). This is the code used to represent the switching activity. A 
specific example of this is given on page 156 left hand column and figure 7. 

g. executing the simulation (page 156 left hand column last paragraph) to output data 
that expresses the behavior of the mechanism, wherein the activated one of the 
continuous system equations is solved by numerical integration along the time axis 
according to the converted data structure ('3 Relation Triggered Events'). The 
simulation is done through Dymola by continuous integration. 
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h. executing the third program to execute the additional process in response to occurrence of 
a second event (page 152 2 nd paragraph). The simulation of the additional process is 
performed in zero (simulated) time, meaning that time is abstracted from the 
computations and communications. 

Regarding claim 2 and 6: 

Otter discloses the method according to claims 1 and 5, further comprising detecting an 
occurrence of an event; and calling the third program if the detected event corresponds to the second 
event (page 152 left hand column 1 st paragraph). When an event is triggered and evaluated to true, the 
when clause is entered, and the digital controller is simulated. 

Regarding claim 3 and 7: 

Otter discloses the method according to claims 1 and 5, further comprising: exchanging a control 
signal with an external system through an input/output port (figure 1 variables u, y) in accordance with 
the third program, the external system including a mechanism control software system that control the 
mechanism (figure 1 controller). 

Regarding claims 4 and 8: 

Otter discloses the method according to claims 1 and 5, wherein the first event contains an 
evaluation result of internal variables of the mechanism (page 152: code in left hand column — lines 16- 
19 sample (0, Ts)). The code samples events at sample instants using Ts (an internal variable). 



Regarding claims 9 and 12: 
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. Otter discloses a method for analyzing a hybrid model which is used for a simulation of a 
behavior of a mechanism to be simulated along a time axis, the method comprising: 

a. parsing the hybrid model description to extract a first description associated with 
continuous system equations (page 151: equations 2.1a-2.1b), a second description 
associated with state transition (page 152: code in left hand column — 'when' clause), 
and a third description associated with an additional process (page 151: equations 2.2a). 
The sampled data system includes a plant (modeled using continuous system equations) 
and a controller (additional process). When the condition of the 'when' clause on page 

1 52 becomes true (switching activity) an event is triggered, the integration is halted, and 
the equations within the when the when clause are active at this event instant. 

b. generating a first program based on the first description (page 152: code in left hand 
column — line 12), a second program based on the second description (page 152: code in 
left hand column — lines 16-19), and a third program based on the third description 
(page 152: code in left hand column — line 10). 

Regarding claims 10 and 13: 

Otter discloses the method according to claims 9 and 12, wherein the third description comprises 
a first part which describes content of an additional process (page 152: code in left hand column lines 
17-18), and a second part which describes an execution control of the additional process in response to 
occurrence of an event (page 152: code in left hand column line 16). 

Regarding claims 11 and 14: 

Otter discloses the method according to claims 10 and 13, wherein the generating further 
comprises: generating the third program on the basis of the first part of the third description (page 152: 
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code in left hand column — line 10); and adding a program based on the second part to the second 
program (page 152: code in left hand column lines 16-18). 

Regarding claims 15 and 18: 

Otter discloses a simulation method for simulating a behavior of a mechanism along with a time 
axis, using a hybrid model including a continuous system model expressed by continuous system 
equations (page 151: equations 2.1a-2.1b), a state transition model expressing state transition upon 
occurrence of described events (page 152: code in left hand column— 'when' clause), and an additional 
process model (page 151: equations 2.2a), the method comprising: 

a. storing the continuous system model in a storage (figure 1) 

b. checking whether any one of the events described in the state transition model is occurred 
and checking whether the occurred event is associated with the additional process model 
(page 152 left hand column 1 st paragraph). The operator samplef...) triggers events at 
sample instants and depending on whether it returns true or false (associated with 
additional process or not), the when is clause is entered. 

c. executing an additional process corresponding to the additional process model if the 
occurred event is associated with the additional process model (page 152 code in left 
hand column lines 17-18) 

d. executing a continuous simulation on the basis of continuous system equations that are 
active among the continuous system model stored in the storage ('3. Relation Triggered 
Events'). The continuous system equations are simulated through continuous integration. 



Regarding claims 16 and 19: 



» 



Application/Control Number: 10/743,086 Page 9 

Art Unit: 2128 

Otter discloses the method according to claims 1 5 and 1 8, wherein the executing the additional 
process comprises exchanging a control signal with an external system through an input/output port 
(figure 1 variables u, y), the external system including a mechanism control software system that control 
the mechanism (figure 1 controller). 

Regarding claims 17 and 20: 

Otter discloses the method according to claims 1 5 and 1 8, further comprising switching, in 
response to state transition based on the state transition model, the continuous system equations that are 
active (page 152 left hand column 1 st paragraph). 

4 

Examiner's Remarks 

Examiner has cited particular columns and line numbers in the references applied to the claims 

above for the convenience of the applicant. Although the specified citations are representative of the 
teachings of the art and are applied to specific limitations within the individual claim, other passages and 
figures may apply as well. It is respectfully requested from the applicant in preparing responses, to fully 
consider the references in their entirety as potentially teaching all or part of the claimed invention, as well 
as the context of the passage as taught by the prior art or disclosed by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully requested to indicate the 
portion(s) of the specification which dictate(s) the structure relied on for proper interpretation and also to 
verify and ascertain the metes and bounds of the claimed invention. 



Application/Control Number: 10/743,086 Page 10 

Art Unit: 2128 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set . 
forth in37CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Shambhavi Patel whose telephone number is (571) 272-5877. The examiner can normally 
be reached on Monday-Friday, 8:00 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kamini Shah can be reached on (571) 272-2279. The fax phone number for the organization where this 
application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information. Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Shambhavi Patel 
Examiner 
Art Unit 2128 



